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©T\ ±3£b7cJ:5K, titl^^jH^tctffl^nSH^, CO, CO, 
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ti/^jH*. sffffi^7xstio2j:i:, mmm<Dm^-x h^x 
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*;um<2i^^#£, i^d<ie ( + ) ^msw-rs (Y,_ x Gd x ) bo 3 :t 

5 b, (Y,_ X G d x ) (G a ,_ X A 1 x ) 3 (B O s ) 4 : Tb, (Y^Gd,) (Ga,., 
Al x ) 3 (B0 3 ) 4 : C e, Tb» (Y,_ a . y Gd a ) 3 ( G a ,_ X A 1 x ) s O )2 : T 

10 ?6#:-f >^^PS^F*3fc^*L, 5 0 OtiggCDfigTMlTtiA 4 

< >^-£M2c£-fr, §t»««lT)5:§tMill0R\ 11 
0G> HOBSMbTl^, ^OtMllOR, HOG, 110 
BOTFVXitl 0 7 ±C^t-t^««^fp]©jp:^L»> 

Tfe^if^^^S^T?^ 8/1, $f^L<«2 o a^^aa$nfej¥^^^itT§ 

tT^f ->-;Hl 2 1 £^j&£i*3£££J:D£if*$n&o .^LT, —a. 
^«S^1 2 2 ftSiim^ 0!1;U£> 1. lX10- 4 Pal:iILfct, t 
25 He-Xel, Ne-Xel, He-Ne-Xe^, Ne-Kr- 

X e ^^O^tft^X^X e O^E 5 %K±T^ ( 5 0-8 0 KP 
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3^2 3 0 aSr>VXJl'2 4 0 £ tlT35 D , UPffi^nT-f >=^2 3 

5 CM^nxi^. n©y 240 0DiDtt7X;v©a^ x> E^jJbcD 

3 0 wmPiiil, ^oi*©^® mstifi £ CD tt^ffl UB&ih<Z)fc* fcHS 
1109 K©MR8W (Ul 3 0 //m~ 2 0 0 /im) ^TT&£ 3 0 ~ 1 3 0 

£o \zmf&t£tlX£> K> % a 7 ^2 3 0 =£^f $t§ttfet7XJP2 4 0^ 
^t^^T >^2 5 0 £^MWKllfcttBT£ Z. £\Z<k Q % fffl^7XS« 1 0 
2 ±©Hi 1 0 9 IWOiCt^ 4£JB 
^n^>m^#^< 2 5tl:^3^T, 1 5 0 0 ~ 5 0 0 0 0 CPO. 

20 iii:§fcnTv^« 

-f 2 3 0 a^/X7l/2 4 0 fc^&T — $ tlfc fe <£>T & D , 
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Tf, Y7cSttt5Eu7n*©tlfttXtt, 0. 05^X^0. 2 0 (Dfgffl 

HMMtbTft ^M^IEtC^mbfcT. tf ^JH©M,. a (Ga,_ x Al 
x ) ,0 4 :Mn a (retell, MteZn, Mg, Ca, SrT^O, a£>$?£b 
ViffiH»0. Ol^a^O. 0 6, x (Dp? £ V ^*6Bte> 0. l^x^l. 
0T&&) a&^Vi«; <»;h'J7*© (Y,_ a _ y Gd a ) B0 3 :Tb y , (Y,_ a _, 
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t^TbCgily^n^n, 0. l^x^l. 0, O^a^l, 0. 0 
25 2 ^y^0. 4 0«Btft521t*«»*tVi. 
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10 # — fcf h— ;P^^Vi-g> £ LWV^&o A'O^-tlT, PMA-^P 
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WO 2005/001874 ^^T/JP2004/009506 

15 

(Dffl.j&izjfeCTm-grv. 'j>m<D? ? y ? x£pnzm&isfc&. 9oo~i 3 

5 \Z, fiab^^fJii-ti^TS 0 0-9 0 O t CT7--JHTlf^fil 

VK\Z (Y, Gd) ,. S B0 3 : EUjCiMMl^^TfSiSIt^. 

M-er^^MXSfc^^T, mm£teZ>. M-fyh'J^AY, (NO,) 3 £ 
7K finite F'J-^AGdj (N0 3 ) 3 t^^iH 3 B0 5 i:iia-Dtf'JAE 
10 u 2 (NO,) 3 i ^m^V. "tfrittf 1 - X : 2 : X (0. 05^X^0. 2 
0) 5 CI^TS. ^CTYiGd©Jt«6 5^f3 5 

bTV^.^H^n^^^Tl 2 0 0 — 1 3 5 0tT2I§FlilIbfci, 

15 £ £ £ £ — )VTZ> Z. t&ffr ^ b 

^•s-wmi^ic^^t, mmx$>z>. mm-r v v u y 2 (no,) 3 <t 

lta-Dlf^AEu 2 (NO,) 3 t^I^l> : e;i/Jt*t2 - X : X (0 . 0 
5^X^0.3 0)i^§i;5fci > t>^i7Kfc^LT^t^^t§ s 
20 ^rfd, TkfrJXSIfci^^T, Z.(D7kmm\zMVTfflx.l$T> : E-r7kMWi73:£ 

t, z\<D7kwmt^ ^>&m7k&&& j $>i&t£EcDMiBiLWi. mm&&g?~D*><D 

00~ 3 0 0t:, 0. 2 - 1 0 MP a <D0iflr~f~T: 3 — 12 Pf P^tKI^eS 



WO 2005/001874 ^ ^T/JP2004/009506 

16 

C^m^^Sr^^ifT 1 300 — 1400*07:2 PtP^T — — ;Wbfc 
tfcg#0. 1-2. 0Mm^£&rK ^^co^^ti^ t & § . £. 0g 

^> m. it 7K §S # X © ® ^ t> 4> & o 

-hj£li<Z>cfc5 ^^H^ic^^T^. Ifit^ftttT, ^M'^IEfc^mU 
7c Z n (Ga,. x A 1 x ) 2 0 4 : Mn, Mg (Ga H A 1 x ) 2 0 4 : Mn> C a (G 
a ,_ X A 1 x ) 2 0 4 : Mn , Sr (Ga^Al,) ,0 4 : Mnft^CX^M© 
10 ifilMSffi^fc. |WID<jE ( + ) ft^ttS (Y,_ x Gd x ) B0 3 : 

Tb, (Y,_ x Gd x ) A 1 3 (BO a ) 4 : Tb, (Y,_ x Gd x ) A 1 3 (B0 3 ) 4 : T 
b, (Y,_ X G d x ) A 1 3 (BOj) 4 : C e > Y 3 A 1 3 G a 2 0 12 : T b <D-i y hU 

25 XfcTy^ 1 5 0 p.m(DHD-TV{±m),WMfc%7Xm<Dmfr\Z2 0 um, 

Mgo^iicji^iio. 5iim> ^^m^t^^x^^ >mu<Dm<Dmm 



WO 2005/001874 ^^T/JP2004/009506 

17 

ttO. 0 8mmt^SJ;5l;MLfc, AS n*ft«# 

5 "To 



10 



15 



20 



25 



WO 2005/001874 




!T/JP2004/009506 



18 



urn 
m% 








1 


Zrv a (Ga^U 2 0 4 : Mn a 
a =0.01, x=G5 


BaMgAl 10 O 17 : Eu 


(Y, Gd) BO s : Eu 


2 


Zn^a (Ga!^) 2 0 4 : Mr^ 
a =0.02, x=1.0 


// 




3 


Ca^a CGa^U 2 0 4 : Mn a 
a=Q04, x=1.0 


// 


// 


A 


Mg^ (Ga^P 2 0 4 : Mn a 
a=0.03, x=0.5 


// 


// 


5 


Zn^ CGa^U 2 0 4 : Mt\ 
a=0.03, x=0.5 


(B a, Sr) MgA1 10 O 17 : Eu 


Y 2 O a : Eu 


6 


Sr^ (Ga 1 ^A3 x ) 2 0 4 : Mn a 
a=0.03, x=1 


11 


// 1 


7 


CY^a^GdJ (Ga^U 3 CBO3) 4 : Tb y 
a=0. x=0.1 , y=Q02 (DMS (KM 45 : 55) 


u 


/; 


8 


(Y^a^Gda) CGa lV ^U 3 CBO^ 4 : Tb y 
a =0.5. x=0.5, y=Q3 aMg G£M 45 : 50) 


II 


/; 


9 


§jW§§3 4: 

CY^a^Gda) CGa^p 3 CBO3) 4 : Ca,, Tb, 
a =0.9, x=1. y=0.02 <D;!^ Ctt^50:50) 


n 


;/ 


10 


CY^a^GdJ CGa, V^U 3 <B03) 4 : Tb y 
a=0. x=1, y=O.4C0Jffia CRM AO : 60) 


u 


// 


11 


OV^Gda) CGa.^AU 3 (BO3) 4 : Tb, 
a =0.5, x=0.8, y=Q1 om& QAM 40 : 60) 


n 




12 


(Y^a^Gda) 3 CGa^U s 0 12 : Tb, 
a =0.5, x=1, y=0.03 OtM 30 : 60) 


BaMgA] 10 0 17 : Eu 


(Y, Gd) B0 3 : Eu 


13 


CY^a-yGda) BO3 • Tby 
a— OB. y=003 COiP^r (lrih£& 4-0 * RCrt 


n 


;/ 


14* 


Zn2Si0 4 : Mn t 
CY^a^Gda) CGa^) 3BO a : Tb, 
a=0.5, x=1 , y=0.03 <DMS Qm 50 : 50) 


n 


// 




BaAI-,20 19 : Mn £. 

V^I-a-ytlMa; KSa3.^^f%) 3BO3 • ID 

a =0.5, x=1. y=aO3 0)51S 50 : 50) 


ii 




;/ 


16* 


ZnsSiO^ : Mn 


n 


// 


17* 


BaMgA1 14 023 • Mn, Eu 


n 


// 


18* 


BaA? 12 0 19 : Mn 


n 




19* 


BaA1 12 0 19 : Mn iz 

LaP0 4 : TbCD5I@ (tfc^ 50 : 50) 


ii 


// 



*U,mW^ 1 4 ~ 1 9 teJ£ij&#!| 



WO 2005/001874 




T/JP2004/009506 



19 



^©M,. a (Ga,_ x Al x ) 2 0 4 :Mn a (fc£:L> MttZn, Mg, Ca, S 
r ©ftOtifn*) fMMttTB aMgAl 10 O„:EuS, -el 
TiM^itt (Y, Gd) BO s : EuSffl^TV^. Sfc* ^n^n 
5 ©a, x ©ffiRtfMOffiigfc^ 1 ^^-T, 

J^OM,., (Ga,_ x Al x ) 2 0 4 :Mn (fcfcL, MttZn, Mg, Ca,.S 
rOftO^fn^) -TvMJT*© (Y,_ b _ y Gd b ) ( G a ,. X A 1 x ) , ( B 
O s ) 4 :Tb y , (Y,_ b _ y Gd b ) ( G a ,_ X A 1 x ) ( B 0 3 ) 4 : T b y , (Y,. b . y 

10 Gd„) ( G a ,_ x A 1 x ) 3 ( B O s ) 4 : C e y % ( Y G d t ) , (Ga H A 1,) 
s 0 12 : Tb y Rtf (Y H .,Gd b ) BO s : T b y ch <£> f*I CD — Hi £ <DWk J aHk.ytW ^ 
JBl^T^S. tMMtlTB a S r M g A 1 10 O 17 : E u 

I^ttTYjO,: Eu^ffl^T^S, ^tlOa, x, b, y <D 

{}§. JtlXMcDS^fe^ 1 

15 fc%tmhVX(D~yr>7°)l 1 4~ 1 9 <D*i<fem?6tefc£, Z n 2 S i0 4 :Mn, 
B a A 1 I2 0 17 : M n , B a M g A 1 u O 23 : E u , Mn, LaPO,: Tb© 

20 cne.CDD-^^fcttT^Tcm&lrofc, 
(H®*1) 

fe«sn&u->:/;i' i~i3 fcmt&vy^jv 1 4~ 1 9 ©ifei^i: 
zwimi^rco mfefe, mw^m i76tf 10^ ^^4^ pph 

25 ~ 2 7 ^fB^CD^r^Sffi V^feo ^CD^JHZ n 2 S i Q 4 : M n tf^£n<g>1t > 



WO 2005/001874 ^ ^:T/JP2004/009506 

20 

^;vi4> i6«, £K:#*bTv>£#*n&^©^>:/;w;*iE©#ttT?& 
ftmvitK*jv*<Dnytfc (W> a, ^momb, co, co 2 

feo K»»f^«bfc^^;Wrt©a3lfe#* 1 0 OmgML, ^tl^Si^S 

2-1 9 ©*3t^^7K*^fX©fit*4B^Jt«b;fc. 
10 (IUfe3) 

w-ftffl^Tauebfc. 

A°^;^^^jfcTb7t<h#©^:a^^B#©®^^Ml:, -feiS^ilJ^te, PDPfc 

15 tffil 7 5V, Mi£ffr2 0 0 kHz ©*«!6»/t;PXft 5 0 OPfflO^bT 
(< CEPJP^©®^-W5PhS(D^^) /EPJ!}niu©®S>* 1 0 0) t 

mm.*FLx-*> s t?€r*«»s*^^^7?^»f b, i *-0r-?&&nfcf& o t br 

20 



25 



WO 2005/001874 



T/JP2004/009506 



[«2] 



8Ht**<D 

URMtfc 
OOOmg 
KHBS 1 S 

mm 



1.1 



1.2 



1.3 



1.2 



185V, 200kHz 
1000BSB8&© 

ffftSfb* (%) 



Xe 
5% 



-2.5 



-2.9 



Xe 
10% 



-2.4 



-2.7 



-2.9 



Xe 
20% 



-2.4 



-2.5 



-2.7 



Xe 
60% 



-2.2 



-2.3 



-2.6 



21 



185V. 200kHz <D 
1OOOB#HEPJ0tg<D 
(%) 



Xe 
5% 



-2.3 



-2.7 



-2.9 



Xe 
10% 



-2.2 



-2.5 



-2.5 



Xe 
20% 



-2.1 



-2.3 



-2.1 



Xe 
60% 



RVJ>CJ[/<D 



-2 



-2.1 



-1.9 



Xe 
5% 



81/ 



Xe 
10% 



SI/ 



n 



Xe 
20% 



51/ 



ii 



ii 



Xe 
60% 



81/ 



1.1 



0.9 



1.1 



1.2 



-3.1 



-2.8 



-2.5 



-3 



-2.7 



-2.4 



-1.6 



ii 



n 



0.8 



-2.3 



-2.3 



-2.5 



-2.2 



2.2 



-2.1 



-2.4 



-1.8 



-2.6 



•2.5 



-2.5 



-2.3 



•2.4 



-2.3 



-2.3 



-2.0 



8 



9 



10 



1 1 



12 



0.8 



0.6 



0.7 



0.6 



0.7 



0.7 



0.7 



•2.2 



-2.4 



•2.1 



-2 



-2.2 



0.7 



-1.9 



-1.8 



-1.5 



•1.8 



•1.6 



■1.5 



•1.7 
•1.2 



/; 



ii 



n 



0.5 



•2.1 



-2 



-1.8 



■1.9 



•1.7 



•1.7 



1.5 



0.6 



-1.9 



-1.8 



-1.6 



-1.5 



1.6 



•1.5 



1.3 



-1.0 



0.8 



•2.2 



•2.1 



•1.8 



1.9 



-1.7 



-1.8 



-1.6 



n 
ii 



II 



ii 



ii 



0.6 



-2.2 



1.9 



1.8 



-1.6 



-1.8 



•1.7 



■1.6 



-1.1 



// 



13 



14 

* 



15 

* 



16 



17 
* 



0.5 



2.4 



2.4 



2.5 



3.2 



0.6 



2.6 



•1.5 
•4.1 



-1.6 



-1.4 



-1.3 



-1.2 



-1.3 



•1.2 



-1 



-3.8 



■3.5 



■2.8 



-3.5 



-3.3 



35 9 



35 9 



2.6 



2.6 



4.6 
4.8 



■4.5 



-4.3 



-4.1 



-4.3 



■4.2 



■4.1 



•3.9 



81/ 



// 



-4.6 



•4.7 



-4.5 



-4.5 



•4.3 



-4.6 



-4.2 



35 9 



// 



3.4 



5.4 



5.3 



-5.3 



5.2 



-5.2 



-5 



5.1 



-5.1 



81/ 



n 



ii 



n 



18 



19 



4.2 



4.1 



5.9 



•5.6 



5.5 



-5.1 



-5.5 



-5.2 



// 



4.2 



-5.1 



-5.2 



5.3 



-5 



-4.9 



-5 



-5.1 



4.8 



/; 



*B^§^ 14-19 

4^> Z n 2 S i 0 4 : Mn t (Y, G d ) B0 3 : T b (DM-Zhfi fc>i± , 
;H5#BaAl„0„:Mni (Y, Gd) B O s (Dffi.&&fr>"&, "&y-f)V 



WO 2005/001874 




:T/JP2004/009506 



22 



1 6«tZn,S i 0 4 :Mn, V>'7)V1 7 &B a M g A 1 14 0 i3 : E u , Mn, 
"tJ* > Zf)V 1 8#BaA 1 ,j 0 , 9 : Mn, t>^H9^BaAl I2 0 17 : Mn 
tL a P0 4 : Tb0H*^tTa5!9, f6S^#tB a S rMgA 1 I0 O 
17 : E u UfcU">:7;H?&S. ^(Dfctb Z\tl £> ©M3fe#lC7M i »ift'fb7fc 

IT2~5^<, lfe*fa«7K(^ 1 / 5 ~ 1 / 1 0 T? SMfcTKSt&tf 
7. 2 ~ 5 <^oTti5. 

Lfc^ox, i4~i9 te%tm*\z.M& j PH&<Dmm&±% < ist 

10 y;H6, 1 8fiifefcZn 2 S iO,:Mn, B aA 1 .O^IMffil 
( 1 4 7 nm) tc<fc SffS^<fe:^#K:^:# Vi. 

cftKiatb, +f->y;i^ i~i3 *e©ia*^t>ia:/i^;wtt, 

T^T^^Ig (14 7nm) ^Hif ;&«A°;VX K: «fc § &&<Dm&&4km&'P 

A 1 ^fTSX tf^;P,M^m5t©M,. a (Ga H A 1 ,) ,O t : Mn, & § U 
Y^^^-r?> (Y,. b . y Gd b ) (GanAl.) 3 (BO s ) 4 : T b y , (Y,. b . y 
G d a ) (G a ,. X A 1 x ) 3 (B O a ) 4 : C e y , T b y , (Y,. a . y G d y ) 3 (Ga,, 
20 A 1 x ) 5 0, 2 : T b y , (Y,_ b _ y Gd b ) B0 3 : Tb s ^#ffi^§Vi^bTf 

25 &-tm^T%r££5iz*&w\z&fti,s, &&i&K&mgh<Dftnwim*]Eiz 
v. &\zm&i&ytfc\z7kft j pm4[;7km(Dm.^<D'p73:^A 1 y^-m^t? 



WO 2005/001874 ^^T/JP2004/009506 

23 



WO 2005/001874 




T/JP2004/009506 



a ( G a i_ x A l x ) ,0 4 :Mn a (fcfdh. MiiZn> Mg, C a , S r <Dfo<D 
^fft*-i) > -*SC (Y ( .,,Gd,) (Ga,_ x Al x ) 3 (BO s ) 4 :Tb y , 
— «5* (Y,_ a _ y G d.) (G a,. x A 1 ,) 3 (BO s ) C e s< Tb (> — jfi^ (Y 
10 ,.,,Gd,) B0 3 :Tb,Sfc[i-K (Y,_ a . y Gd a ) , ( G a ,_ X A 1 x ) s O, 2 : 

B (G a ,. X A 1 x ) 2 0 4 : Mn a V. MtiZn, Mg, C a , S r©[*lO 

Irifn^-a) «kDfc*«**'&, -*3t (Y 1 . a . y Gd a ) (Ga,_ x Al x ) , 
20 (B0 3 ) 4 :Tb,tfctt (Y,. a . y Gd a ) (Ga,_ x A 1 x ) , ( B O s ) , : C e y . 



WO 2005/001874 ^pT/JP2004/009506 

25 

a ( G a ,_ X A 1 x ) 2 0 4 : Mn a (fetch. MteZ n, Mg, C a, S r <Dft(D 
^rtlfr-m) J:D^-5^^#:<h. -fl« ( Y,_ a _ y G d „) BO s :Tb y J;9 

Mo 



4. i^^fe«^^^©^:«-fe;i/^m^iH^J$n^ £ t<b\z, &%cm±JMz 

a (G a ,. X A 1 x ) 2 0 4 : Mn a (frfch. MliZn, Mg, C a , S r (Dfa(D 
^rtLfr-m, ) (Y,_ a . y Gd a ) 3 (Ga H Al,) 

5. -^M,. a (Ga,_ x Al x ) 2 0 4 :Mn a (fctffb, MteZn, Mg, C 
a, S r <£>|*J<D — «) fc&t^T, a 0 . Ol^a^O. 0 



6. (Y,,,Gd a ) (Ga,. x A 1 x ) , (BO,) 4 : Tb^fctt (Y,. a . y 
Gd a ) (G a,_ x A 1 x ) 3 (B 0 3 ) 4 : C e y , T b, iZ&^X, a^O^a^ 
1, x^O. l^x^l, y^O. 02^y^0. 4X$>Z>Z\t 

7. i&kfzfem$k&<DMn±)i$mikmp}z*iz>2i£biz, &mm-tjnz 



WO 2005/001874 ^ 0:T/JP2OO4/OO95O6 

26 

£-f v h U 7*©»^*©S3fcflre * D , ttflB*&j£3feft#tB a M g A 
1 l0 O I7 : Eu$§^(iB a S r Mg A 1 10 O l7 : E u 0t)tftl?S t) , MIB 
ifitM^Y 2 0 3 :Eu^5lifi (Y, Gd) BO !: Eu©S»fe§ 



WO 2005/001874 jj^T/JPM»-»/fj«V5«6 

1/5 

FIG. 1 



107(1) 
104(1) \ 107(2) 



122 107(M) 




WO 2005/001874 



:T/JP2004/009506 




FIG. 3 




WO 2005/001874 fife ^fcl7JP2004/009506 

3/5 

FIG. 4 




WO 2005/001874 




T/JP2004/009506 



5/5 

10 0 P D P 

i o i mm^^^mm 
■\ o 2 mmn^xmm 

1 0 3 MTjkMM 

1 0 4 ^7+t>Ii 

i o 5 mmtetf^xm 

10 6 M g o^ii/s 
1 0 7 7 k u*m*i 

i o s b«4*#^*« 

10 9 Hit 

1 1 0 R gftftJB (ffc) 

1 1 0 G gft&H (H) 

1 1 0 B £*ft#Ji (») 

12 2 ftMSSK) 

1 5 0 PD PlgRl^g 

1 5 2 a>hn-7 

1 5 3 £|7FK7-rAIHS& 

154 aiTFX+^vK^'TAmss 

1 5 5 THU^K^-f/^lHlSS 

200 ^ >+^^a 

2 1 0 It- A 

2 2 0 MJ±7£>y 
2 3 0 

2 3 0 a -fV^^ 
2 4 0 J X)V 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/009506 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01J11/02 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01J11/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Kbho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y . 


JP 10-88126 A {Kasei Optonix, Ltd.), 
07 April, 1998 (07.04.98), 
Claim 1; Par. No. [0001]; all drawings 
(Family: none) 


1,5 
2-4, 6,7 


X 
Y 


JP 2001-335777 A (Toshiba Corp.), 

04 December, ' 2001 (04.12.01), 

Claims 1, 2; Par- No. [0050]; all drawings 

& US 2002/0041145 Al 


1,6,7 
2 


X 
Y 


JP 2002-279907 A (Koninklijke Philips 

Electronics N.V.), 

27 September, 2002 (27.09.02), 

Par. No. [0039]; all drawings 

& US 2002/0113542 Al 


1 
3 



Further documents are listed in the continuation of Box C. 



□ 

See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E* earlier application or patent but published on or after the international 
filing date 

M L W • document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
.22 September, 2004 (22-09.04) 


Date of mailing of the international search report 

12 October, 2004 (12.10.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No, 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/009506 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



JP 2003-142005 A (Hitachi, Ltd. ) , 
16 May, 2003 (16.05.03), 
Claim 4; Par. No. [0024]/ all drawings 
& US 2003/0085853 Al 

JP -2001-172696 A (Hitachi, Ltd.), 
26 June, 2001 (26.06.01), 
Claims 1, 2; all* drawings 
(Family: none) 

JP 2003-96448 A (Sumitomo Chemical Co., Ltd.), 
03 April, 2003 (03.04.03), 
Claims 1, 2; all drawings 
(Family: none) 

JP 2002-121551 A (Hitachi, Ltd.), 
26 April, 2002 (26.04.02), 
Claims 1,. 14; all drawings 
& US 2002/0063511 Al 



1,7 
4 



•1/2,6 



1,2,6,7 



1/4 



Form PCTASA/210 (continuation of second sheet) (January 2004) 



• 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/009506 



Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 
Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2* LJ Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This Internationa] Searching Authority found multiple inventions in this international application, as follows: 
(See extra sheet) 



1.Q3 As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest D The additional search fees were accompanied by the applicant's protest 

No protest accompanied the payment of additional search fees. 
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For the reasons stated below, this international application contains 
six inventions which do not satisfy the requirement of unity of invention. 

Main Invention: Claim 1 and a part of claim 5 depending on claim 1 
Second Invention: A part of claim 6 depending on claim 1 
Third Invention: Claim 2 and respective parts of claim 5 and claim 
6 depending on claim 2 

Fourth Invention: Claim 3 
Fifth Invention: Claim 4 
Sixth Invention: Claim 7 

Having been carried out on claim 1 and a part of claim 5 depending 
on claim 1 as "the invention first mentioned in the claims (main 
invention)", the international search has revealed that the technical 
feature of the main invention is not novel since it is disclosed as a 
prior art in document JP 10-88126 A (Kasei Optonix, Ltd.)/ 07 April, 
1998 (07.04.98), claim 1 and all the drawings. 

Consequently, the technical feature of the main invention cannot be 
considered as "a special technical feature" within the meaning of PCT 
Rule 13.2, second sentence. 

Since " (apparent) special technical features" of the second invention, 
the third invention, the fourth invention, the fifth invention and the 
sixth invention in comparison with the above-mentioned prior art are 
different from one another, it cannot be considered that there is a 
technical relationship among the second invention, the third invention, 
the fourth invention, the fifth invention and the sixth invention involving 
one or more of the same or corresponding special technical features . 
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